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ON THE COVER: 
A germanium mirror, seen behind a group of cali- 
brated optical attenuators, is part of the key to a 
new technique that helps to "trim" laser beams 
and direct them precisely to targets. Other photos 
by LeRoy N. Sanchez, and a story on the process, 
may be found beginning on page 20. 
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Paja r i ts 
ara;hes/ogy 

111' West, a L.os Alamos laridmark 
since it was built 35 ycars ago, is no 
longcr the sile of plutonium hand- 
ling opcratioris tor the 1,aboratory. 
As Group CMB-11 began its move 
to new quarters last year, a coor- 
dinated decontamination effort was 
hcgun at the old sitc. When fin- 
i s h d ,  the work will have provided 
about 40,000 quar t :  fcet o f  useablc 
space f o r  other purposes. The  job is 
expensive, hut  the cost is about t h a t  
o f  new iacilitics. . . 

'1'11~ first public: tour ever offerell 
t o  Indian ruins in ;I security area 
was a large success, despite the rain 
that fell during several hours of a 
recent Sunday. A related story o n  
archeology, dealing with the dis- 
covery of two Indian pots uniquely 
joincd with a lime plastcr, can also 
hc found in this issue. . . 

Laser research work at 1.0s 
hlamos is procccding on many 
fronts. I;our rescarchers have rc- 
ported results of a phase-conju:ya- 
tion technique that can help to 
"trim" ;i lascr ticam. 'l'horc may he 
other ramifications o f  this work a s  
more testing occurs. . . 

L,os hlamos has a new l)irrctor, 
as of August 1. EIc is Doinald M. 
Krrr, Jr., thc fourth person to head 
the Laboratory since its inception 
in 1943. Kerr worked here 10 ycars 
ticfore assuming a Washington post 
with the Ikpartment of €ncrgy 
thrcc years ago. . , 
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7his aerial view, recently taken, 
shows U P  West iri the foreground 
arid the smaller 13P East in thc b; ick. 
grocind. A massive clean-up effort is 
now under way, five buildirrgs are 
being converted lo uses that don’t 
irrvolvs p lu ton im work. The Lo:; 
Alamos airstrip is lo the left. 
Photo IN Fred Rick 

Photo by LcRoy N. Sancl iei 

A typical glovebox exhaust line, at 
ceiling level, awaits removal. 

‘T7e old wartime 
buildings were known 
as A, El, e, and B, so 
this one became D- 
prime, or QP. It  does 
not mean Displaced 
People.’ 
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Photo by llobcrt Pena 

E d  /.>err cmd Gary Wiachering of / I - 1  prepared this 
glovebox for an acid washing of its interior ,by drilling a 
hole to introduce a solution. This particular method of 
deconlamination was later discontinued. 

Photo I)V Oobbv Stovons 
Tho inlt?rbt of a gloveOox IS clearred before ltw iitrit is rernovoil, or exposed 
lo fh€‘ a/t. 
4 

txse at DP West. ‘rhat rric’ans all 
hantlling equiprncnt, i r r c ~ l t x t l i ~ i g  

hcatl conveyors, mixst (nrric 0111, 

Proc.ctss pipirig, tanks, purrips, duct- 
work, and filtcm musi I)(> rcrnovc~l. 
I; i v(’ i r id  tx s i ria 1 
liquid wastc I’iis, biiticd iri tlic 
groiwncl near c x h  building, must 
go.  I hies  that havc ciirricd contarni- 
riatcd solutions, vacixiirn lines, a r i d  
tltiliri lirics will bc rcinovcct lrorri ihp 
foui . -by- l [ )nt - fooi  crawrl spaces 
undt~rieatli the buildings. All 
oprtiings in room floors formerly 
iised for utility lines will lw scalctl 
with coricr(:tc. Walls, ceilings, and 
floors will oiihcr bo clcanctl or rc- 
moved. An ormgc paini is applied 
to clean walls as  t h q  ;ire checkcd by 
t1w work crcws, and ricw tile floors 

installctl a s  i l i c  tlet~orit~uriiria- 
tion progresses. 

“We wcmt through all 1iistoric;il 
rcc:ortls at  Ills West and tried io 
idrntify whcw itrly spills ot inci- 
clrrits hac1 occurrcd t11rotrg.h the 
years,” cxplairictl Kay Gardc of 11- 
I .  ‘ ‘WC a l s o  talkcd to thc oldiimers 
IO find out what had hapl)eri(!cl, arid 
wliar might have bccm painted 
over.” 

g~ovc~i~oxes  allti long Over- 

con t a in i 11 a I cd 



At the ccmclusion of the $6 million project, 
L./\SL will have 40,000 square feet of 
use;able space for other purposes. In the 
rneantirriej about three dozen persans are 
vvorking or7 the dean- up. 

Jot! Vigil, t i - I ,  ,?ndHoh Gilmore, CMEI-1 I ,  discuss preparations for remov- 
/ng gloveboxvs and pipes al  111' West. 



Coming out are 
g1~iveboxes and 

piping, and waste 
pits. Floor openings 

COf7VE?yOr§, / I rQCeSS 

Charlie Arnold of CMS- 1 1 helps to 
keep inventory of wrappedglovobox 
sections and pipes before the items 

I'tioto by Lotlay N Saiictici 

On fhe o u l s ~ ~ c ,  Zia hnijeis / c ' r r iow ( I  sectioi7 of exhaust piping where 11 
rnects a blrilohng wall 
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will be sealed, and 
walls and floors will 
receive new 
CCI vering:;, 

Fhoto by LcHoy N Siinchei 
Photo by LeRoy N Sanchcz are sen/ to retritwable storage 01 io 

waste pits. Scr;lions of hatidling equipment stand ready for packaging. They will be 
serlt to rctriewble stoiagt:. 
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Some items are packaged in special boxes, 
labelled, and stored underground in 
accordance with federal rules governing 
‘retrievable storage. ’ 

Photo by Winfred Headdy 

Zia riggers work with a crane to load 
a glovebox section into a retrievable 
storage container. 

Photo by Winfred Headdy 

Two glovebox sections are shown packaged for retrievable storage. For 
future reference, the container has been documented as to number, con- 
tents, and storage location. 
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Photo by Winfred I levddy 

Richaid flomero, /-I- 1 ,  removeda small hot spot from the 
floor su r f xx?  with an air ch/sel afJd a vacuum, using a 
bottomless glovebox to confine the contaminants. 

I'tioto by  I.eRoy N. Sanctiuz 

7 his section of contaminated wall at UP West was re-  
rnovcd. Mere, a [ / a  worker spread:; plastic, tu protect thc: 
floor frorn bits of plaster that will resid/ f rom a wall 
rebuilding prolccl. 

Photo b y  Hobeit Pend 

With ai9 H- l momtor on hand, Zia craftsmen removed 
contaminated linos from a section of floor. 
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Photo Iby Wirifrcd t Ieaddy 

A view of pipiirg in oric of the underground tunnels. 



Photo by Robert I’rma 

Joe T‘rujillo, H -  I ,  examines a pipe section for cvidenrx 
of residual conlarriinalion. 

have gone 
through more than 90 
separatiorls:, vvith no 

radiation or problerns 
of any kirrcl ’ 

reportable release Of  

Photo by Tomtny Vclardo 

Bob L3inwiddie, l i -1 ,  uses a sodium iodide counter 
inside B new glove ta read radioactivity inside a glove 
box before dismantling. 

Photo by Lenoy N. Sanchez 

&:foro new i m m  occupy space at DP West, Zia applies fresh paint to walls, 
f loors receive new vinyl coverings. 



Photos by LeRoy M. Sanchez 

l9Uu-2. “For several days after that 
wc still reccaivctl 100 calls ii day.” 

Nakiniiiu, a ’1’ewa Iridian n m i c  
for “the point,” is aptly applied. It 
was recrntly srxggcstcxl by (;corge 
Voclz, leatlcr of tho ‘IIcalth Kcscarc:li 
(fl) 1)ivisioti. 

‘L’hc ruins, containing about 50 
rooms, sit at the vcry eastcrn rrid of a 
narrow and I i;irnccless C i  iiger irics a. 
O r i  c i ther sick, steep walls ol vol-  
cmic: tuff rwch dowri t o  Water Can- 
yon arid ( h i y o n  del Valle. Many 
walls, rriadc 01 rut t i i f f  blocks set in 
rriiid rnortar, stand chcst-high. 



“This is no1 ;I typical site,” said 
I A S I ,  archrolcrgist Charlic Steen, 

’I’liat’s unusua’l in  lighr of‘ Nak.i- 
rnuii’s exposed hcatiori. 

“l~ccallse t lie MGll I s are s t a t 1  ding. ” 

’12iere arc otlirr anomalies. 
’J’hero is no kmrilantl c.lose by, al- 

thougli 11icrc is land that could he 
farmed o n  rriesas x i -os s  each ran- 
yon. ‘Thew arc ai leasr 10 duou awl 
window openings, but inosl t’aja- 
rito riiins have wry few. ’l‘licre is 
very Wittlc pottery al)out, per1i;tps ;I 
few handsful of shards. What pieces 
have bcen picked from the surface 
inc1ic:;itc a Wiyo black-on-white 
stylc of tlic early t o  ruid-1900s. 

Onc. i‘ooni at Nakimuu apparent- 
ly sdfcrcd :I I,rirnctl  r ~ l .  1WtItl 
p1astc.r 011 ttic .walls was fired 
tliiring tlic blaze, and visitors could 
see the fingerrmrks o f  the cYalr.s- 
person yct cnit)edrled. It is raw t o  
find ; I  I’ajarito ririri wi1.h cvitlci ice ol 
roofs, said Stceri, hecause tho rafter 
poles - painstakingly CUI t o  
iip1)lyiIig hot co;ils to rree trunks -- 
wcre takcrr t o  a new home when ari 
I n c h i  cornmunity moved. Inhab- 
itants also took almost cverythirig 
with t h ~ n ,  inclcccling useable pot- 
tery a r i d  tools. f‘or rtrasons uri- 
kriown, they a l , + ~  swept their I‘loors 
c:loan and scalccl fire pits with adobe 
mud b t h r e  t1cr)arting. 

‘T1m-e may bc ii kiva, or c.irc:ular 
cicrcwmiial r o o m ,  at Niikimtau. A 
sccoricl c1epres::iion holds on ly  a 
slight chai1c.c of having lwen a k i w ,  
said Stecn. Sinre the site basir:al.ly 
lies o r 1  hetirock, :I kiva w ~ u l t l  have 
1.0 have bwn cut into lhe vol(:ariic 
rufl, 

Iriclian inliabi~ants were ;iccw- 
tomed t o  much less watcr than are 
wr. ‘I‘hey would have tliougXiI little 
o f  ii trip down ttic! mesa to fill ;I 

water ,jug, one or two o l  which 
would supply the daily needs of a 
family of four, said Stren. N o  trail 
d(!scentling from Nakimuu has yet 
becn found. “Uux. 1 have seen Sour 11- 
west ruins where t h c .  ne;irest pos- 
sible water was five miles away,” hc 
added. Water gathering, prob;ibly ;I 
chore delegated 1.0 gii.15, could liavc 
becw ;issoc:iaied with garrics o r  
Laughter in a ntiar-picnic sitrxatioti. 

M;:tsoiiry a1 Nakiriiuu shows a 
generally coiisistrnt stylc, lmt 

Phe ruins sit at the eastern end of a finger 
uiesa and e:ontain walls still intact to chest 
h eiyh t. 

Tour erJthusi;i:;ts were delivered to :;-Site by the busload 

Ground plan shows a complex of about 50 roorns, and a passible kiva site in 
the center courtyard. 
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When a community 
moved, it took almost 
everything along, 
swept the floors 
clean, and sealed fire 
pits with adobe mud. 

displays the differing skills and 
personalities of various builders. 
Some walls show the use of copious 
amounts of mud mortar with small 
chinking stones set between courses. 
Other walls display oblong, more 
carefully cut stone bricks. Interior 
walls were hand-plastered in mud. 

Wayne Hansen, leader Of the En- 
vironmental Surveillance Group 
(H-8) to which Steen is a consult- 
ant, explained that the idea for a 
public tour in a security area began 
in the fall of 1978. Ken Braziel, 
DOE’S Los Alamos manager, had 
said such visits should be arranged. 
Hansen worked closely with the 
WX-Division’s Robert Drake and 
WX-3’s Lee Hilton, along with 
W.C. Courtright of the safety office 
at H-3. The  goal was to mark a trail 
that would ensure that visitors’ safe- 
ty would not be impaired by prox- 
imity to testing areas. WX-Division 
conducts research at S-Site, where 
Nakimuu lies. 

“A lot of paperwork followed,” 
said Hansen, and members of the 
appropriate LASL groups walked 
what seemed to be the best route, 
marking it eventually with bits of 
plastic ribbon. Visitors met at theS- 
Site parking lot, where they were 
checked on a roster by a security 
guard. A short bus ride later, they 
headed off into the woods, down a 
creek valley and u p  the other side, 
then down the mesa to the ruins, 

LASL archeologist Charlie Steen: 
“There’s no need to dig at this site.” 

Part of the marked trail included a 
trek down and across a ravine. 



Cacti have made a few inroads into the Nakimuu ruins. When lndians left, 
they took roof viya poles and swept the floors clean. 

Standing walls ale part of fhe silo’s 
uniquencss. In one roorn, a roof ap- 
prvontly burned, turnir,g fhs mfermr 
plaster into a baked substance !ha/ 
still shows the Iingurprints of thc 
workrrran. 

‘It’s a beautiful place. 
We’// just r’eave if as 
it is.’ 
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The two pots were sealed with the only known use of lime plaster 
found so far in the Southwest. Other sealed pots were used only for 
food storage, not for ceremonial purposes. 

Neutron radiography showed cord-like forms and feathery tracings 
inside the pots, before a small hole was drilled. 
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Indian pots 
sealed in 
75th century 

Last year, Danny Ridlon and a 
friend of his were exploring an area 
of White Rock Canyon. In  a small 
cave, they discovered what appeared 
to be two old Indian pots, their 
openings turned toward each other, 
a band of cement encasing the joint. 

T h e  find may well be of great sig- 
nificance. “As far as I know, this is 
the first instance of lime plaster 
being used by prehistoric Indians in 
the Southwest,” said Charlie Steen, 
LASL archeologist. “And it is un- 
usual in that the pottery was sealed 
for a purpose other than food 
storage. ” 

Danny and his father Rae, who 
works in Group H-7 of the Health 
Research (H) Division, decided not 
to separate the pots. Instead, they 
contacted Steen. In  May, Jack Full- 
bright of Group M-1 conducted a 
series of nondestructive tests on the 
two pots. X-rays gave the outline, 
showing how one pot rim fit over 
the other pot rim. Neutron activa- 
tion analysis showed feathery-look- 
ing contents inside. 

June 1, the pots were subjected to 
further scrutiny at LASL. A small 
hole, about an eighth of an inch in 
diameter, was carefully drilled 
through the top pot. An optical 
borescope, a slender metallic rod 
with a light a t  one end and an eye- 
piece at the other, was inserted. For 
the first time since the 15th century, 
persons were able to see beyond the 
“Glaze 11” polychrome designs on 
the surface. 

Inside, feathers of several differ- 
ent colors, ranging from reddish to 
white to soft orange, could be seen. 
Yucca plant-like fibers, twisted into 
cords, also came into view. T h e  
feathers and other samples, small 
bits of which were gingerly pulled 
from the pot with a fine wire, will 
be sent to the Smithsonian for 



After X-rays had been taken, and 
neutron radiographs performed, a 
decision was made to drill a hole 
about an eighth of an inch in diam- 
eter into one pot. Jach Fullbright 
helped to hold the assembly while 
Buddy J ,  Niontoya carefully applied 
drill press pressure. 
Photo hy Vic tlogsett 

Danny Ridlon, co-finder of the pots, 
overlooking White Hock Canyon l i e  
and his lather were unable to find 
again the site of the discovery 
Photo by LcHoy N Silnclie7 

‘As far as 1 know, this 
is the firs! instance of 
lime plaster being 
used by prehistoric 
Indians in the 
Southwest. ’ 

With the optical borescope, Full- 
bright and Ridlor] look turns viewing 
the pots’ interior. Red feathers and 
yucca cord appeared to be the main 
treasures inside. 
Photo by Vic Hogsett 
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Charlie Steen, LASL archeologist, 
gingerly removed a small feather 
sample still bound with a bit of yucca 
cord from the hole in the pot. The red 
feathers have been tentatively iden- 
tified as that of the macaw, meaning 
trade must have existed between 
the Pajarito Plateau Indians and 
those of central Mexico or Central 
America. 
Photos by Henry Johnson 

ornithological and other analyses. 
T h e  feathers have been tentatively 
identified as belonging to the 
macaw, which would make them 
imported; they could also be from 
an indigenous species like the 
f 1 icker . 

It appears that the contents con- 
tain feathers bound together with 
the yucca cord. Until more is 
known, the purpose can be termed 
“ceremonial,” and the collection 
called a “medicine bundle.” Who- 
ever placed the contents inside the 
pots and cemented the containers 
together certainly never expected to 
open the package again. 

Ridlon, Steen, and Fullbright 
don’t intend to open the package 
either. It may end u p  in the Brad- 
bury Science Hall, said Ridlon, on a 
long-term loan. 

T h e  yucca cord inside, said Full- 
bright, “looks as fresh as if it had 
been made yesterday.” 

T h e  sealing material around the 
pots’ openings, said Steen, is a pre- 
pared lime plaster. This use hasn’t 
been reported before in the South- 
west, but the Indian inhabitants 
were known to have boiled lime 
with corn. 

“They knew what happened 
when you hydrated lime, although 

roasting, and then added water 
again to form plaster,” said Steen. 
Other sealed pots have been found, 
but they were used for food storage. 
Other seals have been found on 
pots, but they are of adobe mud. 

For now, the pots’ contents will 
be left as is for analyses by LASL or 
other investigators. T h e  seal will 
not be broken; if i t  were, the discov- 
ery’s significance would be lost. 

Ridlon and Danny returned last 
winter to White Rock Canyon but 
were unable to relocate the site 
where the pots were found. - JLP 
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A ncw clirecmr has been mariicd 1.0 

head the Los hlarnos Scientific 

will assume his duties July 30. 
K.err is only the fourth Ilirector in 

the 1 aboratory’s %-year history. 
J i k e  his predecessors, he has a doc- 
toratr in the physical sciences. ITis 
background indudes weapons 
work, bur. unlike previous Direc- 
tors, Kcrr was m i :  associated with 
the design and coristruct.ion ol the 
first atomic bonibs at “Project Y” in 
I ,os  Alarnos. K(:rr, LASI .’s secorid- 
youngest lXrector, was in early 
grade school whcn World War I1 
ended. 

Also in contrast to his pret1ecc.s- 
sors (.J. Rohlcrt. Oppenheamer, 
Norris Bradbury, and Harold 
Agnew) Kerr ha!; served in Wash- 
ington, D.C. -where he recently has 
becn the Acting Assistant Sccrctary 
for I<neri;y I’cchnology in t’he 
Department of Energy. Asked this 
month whether that experience 
would help his administration at 
LASL, he said, “You have to adapt 
to the environment. ‘I’hc burcauc- 
racy is a given, which must be 
accepted. Having been responsible 
for some o f  the bureaucracy myself, 
1 can perhaps swim in those waters 
with some suc(:eszi.” 

At his current post, Kerr has been 
responsible for the national tech- 
nological devolopmctnt prog:rains 
in the areas of nuclear waste man- 
age-cmcnt, fossil energy, solar atad 
gcotliierinal cnergics, nuclear 

P,at)oratory. Donaid M. M W ~ ,  jr., 

ector 
ciicrgy, and controlled fusion. 
l[hcsc activitics ; ~ I C  carried out by 
industry, univc~sities, and tlic UOE 
at currcnt support levels of $3.6 
hilliori. 

He cwms eal:vr to assume his new 
p r m ,  one that has proven dtmmd- 
irq: of , I  Il)irector’s txme, political 
knowledge, sc icmtific expt’rtrse, and 
orgariiration;tl &ills. 

Alrcady hr. has bern part of the 
national political \potlight, testi- 
fying bvfoie C~ongrrssional panel9 
on the effects of low-level radiation 
from atmospheric testing5 and on 
nuclear terrov ism and safegtxards - 
a futijec t for which he calls LASL, a 
“lead labor at olry.” 

Xhat the most press has come trom 
Cal i tornia  C o v .  IIldmuncl G. 
Browri, JI.’s  tpkgrarn to President 
jimmy Carter, e aliliiig foi the rcjec- 
tion of Kerr ’!, appointment to  head 
I,A.SL,. (Brown albo (alled (JII Urii- 
vcrsity of Cdifr)rni;i Regents to 
(11 op t ir.s with t h ( x  weapons labora- 
eorirs, but that move lost on a 15-7 
votc, with om’ abstention, r m  July 
20 in San Francisco). 

lkrr  last Augrrst 28 told a sub- 
committee of the llouse Armed 
Sei  vices Cornrnittce that cl total ban 
on undrrgrounrl nuclear tc’sling “in 
the Xong run would inevitnbly re- 
sult in a s t e d y  decline of o u ~  nu- 
rlcm deterrent and risk a 5te;idily 
g r o w i n g  asymmetry between 
lliiitecl Stale? <iricl Sovic’t military 
fmct*s.” Gov. Ihown \aid this stance 
was not that of tlw Garter hdminis- 
tratiovi and $aid Kerr’s appoint- 
ment “does no1 rnakr sense.” 

Kcrr later tipheld this position 
arid said that a ehiec-year ban on 
und~~rgrouritl tests would he wiser 
LhilM a fivc-year ban. He  also wid he 
was proud oil his selccton by the 
Krg~3111s, and questioned the gover- 
n o i ’ c  chaiactcriiation of the new 
Dirc3ctor as “however otlrerwise un- 
distinguished." !$aid Kek r, “If I’m 
that tenqualificd, I’m tcrtainly 
liiiritlling a lot of taxpayer s’ money. 
One should look into it.” 

. -  Kerr’s appointment has also 
drawn the c-oncurrence and praise 
of many, including scientist Hans 
Bethe; Lawrence Livermole Direct- 
01 Roger Batzrl and former Liver- 
more director Michael May; Uni- 
versity of California Piesident 
David Saxon; and Kerr’s present 
boss, John Deutch, who is the 
DOE’S Acting Undersecretary. 

Kcri said he plans to outline hi5 
program and management philos- 
ophies in some detail in the near 
future. He i(; moving to Los Alamos 
permanently July 29, with his wife 
Alison, and his daughter Margot, 
13. 

In June o f  1966, the Director re- 
ceived his P1i.D. in plaqma physics 
from Cornell University, where lie 
previously earned R.E.E. and M.S. 
degrees. The next month, he be- 
came a staff member in LASL’s J-10 
group ,  studying high-al t i tude 
phenomenology. In 1971, he was 
appointed J-10 group leadei. IIe 
participated in atmospheric and 
nuclear tcst experiments at the 
Nevada ‘rest Site, and conducted 
studies for government operations 
in the Pacific. He was also scien- 
tific advisor for underground tests 
at Nevada. 

In October of 1972, Kerr was ap- 
pointed assistant J-Division leader, 
and was made an assistant for re- 
search under Richard Taschek in 
September o f  1973. He  became alter- 
nate Ehergy Division leader in July 
of 1975, responsible for LASL’s geo- 
thermal program, basic geo- 
sciences, bolar energy, and a systems 
analysis group. In August of 1976, 
Kerr was named deputy manager of 
EKDA’s Nevada Operations Office, 
which manages the test site 65 miles 
no1 thwest of Las Vegas. 

The  Director was the recipient of 
a Ford Foundation Fellowship and 
a Jane Clark Maxwell Fellowship, 
and is a inembcr of three major 
scientific organizations. He  is a 
native of Philadelphia. 
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Photos by LeRoy N. Sanchez 

A germanium mirror is posed behind a grouping of calibrated opticalattenuators, each mounted in a plastic holder. 

Phase-conjugator 
retraces optical path 
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By Jeff li’cderson 
As laser Cusioii work ~~i-ogi-csses ;at 

1,os hlamos, rnaiiy 
lerm tc:m;iin to t)ct sc 
irlsl.al.icc:, docs on(’ p ~ f c c t  tho (ILii i l -  
ity of tliesc cxlrcmely powt.rfiil 
beam; o f  light anl:l precisely fociis 
t l icrr i  oil a niinisi:nlr: fuel targct? 

k’oi ir i.esearc:l ICI’I; have rtyortctl i i  

1,c:chniqix that hclps t o  “trjni” a r i d  
clirwt carbon dioxide laser hciinis, 
wj tliour tlic ncrd for optical cle- 
rncnts o f  t h e  higlicst quality aiitl 
p;rratcst cxpensc. ‘l‘he tt.clinique is 
c.alletl “pl-lase-cotijiigatiori rttflcc- 
tion. ’’ 7‘hc resc.iir~:Iicr~ have dei~ ion-  
stratctl thc. effect with infrared light 

; known ;IS “dcyw- 
erilte row-wave niixing,” in a I biccc 
o f  ;;err nan i urn. 

A light h(:arri interacting with it 

Harry Feldrnan holds a highly refkctive gerrrtaniun, mirror, 

infrared light, by Barry J.  Feldman 
arid Kohcrt 1;isher o f  Group L-9; by 
Irving J. Rigio of Group L-1; arid by 
Erncst E. Bcrgrnann, a visiting staff 
member from Lchigh IJniversity, 
who colla1)orated with the Los 
Alamos rcsc:arckrs. More recently, 
1;isher and Feldrnan have extended 
the technique lo obtain infrared 
I)liasc-conjugation in invcrtcd car- 
bon tlioxidc molecules, wliich have 
“gain” and are created temporarily 
in carbon dioxiclc lasers. Lal~ora-  
tory work has bccn in the L.;iscr Ke- 
scarch arid ‘I’cchnology (I,) Divi- 
sion a t  I,os Alamos Scientific I.ah- 
oratory. 

Refore the I.-r)ivision work, op- 
tical ~~liasc.-con,jugation had only 
been performed using visible light. 
‘The proccdurc involved the carcful 
aligrinient of intersecting laser 
beams in a special rnatcrial. Since 
laser fusion work a t  LASL, involves 
carbon dioxitlc lascrs, t l i e  research- 
ers hoped to dcrrionstr;ite the effect 
in the invisible infrarcd wave- 
lengths. I n  the infrared part o f  the 
light spectrum, however, tlic con- 
jugatioii effect is sigriifirantly 
rcdirccd coriiparcd to that for visiblr 
light, sincr. thc cffcct tlccrcascs with 
increasing w;tvelength. 

l ’ l i c b  carcful alignrrictit of the 
necessary invisible h m s ,  iii xldi- 
tion, posed extra difficulties. To  cir- 
c:iiinvent thcsc problems, tlic re- 
searchers developed an intr;icavity 
t cch iquc ,  whcrc the special niator- 
ial is placvd inside a laser cavity. 
’This automatically provided thc 
prccisc alignment required o f  t h e  
various heams, and iricreased the 
powcr delivered to t h e  sample. 

If you looked into a 
phase-conjugate 
mirror, you would see 
only the pupil of your 
€?ye. 
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Comparison of reflections from a conventional mirror and a phase-conjugate mirror. 

Other research fields 
that may benefit 
include power 
transmission to a 
sa tellit e; a tmosp heric 
propagation; image 
restoration; real-time 
holography; and 
fiberoptics. 

Bob f isher adjusts the position of a 
germanium conjugator with a micro- 
meter. 
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Llob Fi:;her, Irving Rigio, arid Barry Feldman adjust the orientation of a 
h dium -.ric‘ori i-iligt itri on I la scr, 
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Voelz recounts Silkwood 

George Voelz, head of LASL’s 
Health Research (H) Division, re- 
counted Laboratory analyses of the 
plutonium exposure of Karen Silk- 
wood at a recent colloquium that 
was filled to the doors. 

Voelz testified several days at a 
trial in Oklahoma City, where on 
May 18 a federal jury awarded $10 
million in punitive damages and 
$505,000 in actual damages to the 
Silkwood family and against the 
Kerr-McGee Corp., her former em- 
ployer. Silkwood was a lab tech- 
nician at a fuel reprocessing plant 
in Crescent, Oklahoma. T h e  trial 
court decision is now under appeal. 

“We got a call from Kerr-McGee 
on a Friday, November 8, 1974, and 
within two minutes we knew it was 
unusual,” said Voelz. T h e  firm 
wanted the Laboratory to perform 
lung and body counts on Silkwood; 
the request was approved by the 
Atomic Energy Commission (now 
Department of Energy). 

Voelz said some contamination 
had been found November 5 on 
Silkwood’s hands and her handling 
g1oves;she was sent home and no 
glove leaks were found. November 
6, some skin contamination of 
hands was again found although 
she performed no  glove box work 
that day. Each day, her skin was de- 
contaminated successfully. Novem- 
ber 7, tests on silkwood were posi- 
tive when she arrived at work and 
radioactive contamination was 
later found in her apartment. 

November 10, Silkwood and two 
friends arrived late in Los Alamos 
for tests, which were conducted by 
H-Division on November 11 and 12. 
The  next evening, Silkwood was 
found dead at the site of a one-car 
auto crash in Oklahoma. 

The  next day, November 14, a 
LASL team of four persons went to 
Oklahoma to assist in the post-mor- 
tem examination. 

During her visit to LASL, Silk- 
wood had “looked normal, but was 
concerned about her exposure,” 
said Voelz. LASL at that time found 
0.34 nanocuries of americium-241 
in her lungs, and an estimated six to 
seven nanocuries of plutonium. 
This compares with a permissable 
lung burden for workers of 16 nano- 
curies, said the physician. Samples 
of feces showed progressively lower 
readings during the two days at 
LASL and plutonium in the urine 
was barely detectable. “It was clear 
she had ingested in some way plu- 
tonium in the intestinal tract,” said 
Voelz. 

Silkwood had been told by LASL 
that she had, at most, half of the 
permissible activity level set by the 
U.S. government. T h e  later autopsy 
figures corresponded well with this 
assessment, said Voelz. Silkwood 
was found to have no  more than 10 
nanocuries in her body, whereas 40 
nanocuries is the maximum per- 
missible limit for workers. A Nu- 
clear Regulatory Commission re- 
port of the incident said the con- 
tamination probably did not result 
from an accident or incident within 
the Kerr-McGee plant, and that no  
contamination had been found out- 
side her apartment. 

Voelz noted that the case was first 
filed for $165,000 in 1976, with 
$25,000 asked for damages and the 
remainder for alleged civil rights 
violations. T h e  amount asked for 
punitive damages later rose to $70 
million. 

tests 

Voelz also talked about 26 men 
who in 1944-45 received plutonium 
exposures at Los Alamos above that 
measured from Silkwood. Accord- 
ing to a risk estimate method used 
by one witness for the plaintiffs, 
said Voelz, these exposures should 
have caused 65 lung cancers by now. 
In fact, there have been two skin 
cancers, one a pigmented mole and 
the other a common variety, both 
treated successfully. Two  of the 26 
have died, but not from cancer. 

Of 224 “highest exposed” per- 
sons at Los Alamos since 1943, all 
checked in 1976, 32 have died, ver- 
sus a prediction, based on U.S. male 
statistics, of 61, said Voelz. Of 11 ex- 
pected cancers, again under nor- 
mal, non-radioactive situations, 
only seven have occurred. 

One thing should stand as fact in 
what can be considered a partly 
“inexplicable” case, said Voelz: 
“There was no significant health 
risk in this particular case.” Kerr- 
McGee, however, was found “strict- 
ly liable” for contamination that 
occurred outside its plant, the first 
such holding of this kind, to Voelz’s 
knowledge. 
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Americans and their leaders believe that no side can win a nuclear war, said history professor Richard Pipes, but 
the Soviet Union feels differently. 

Salt I /  a Mis take ,  Says Pipes 
If America signs the Strategic 

Arms Limitation Treaty, SALT 11, 
we will be in a weak national situa- 
tion and perhaps “victims” of the 
Soviets, speaker Richard Pipes 
recently told a LASL colloquium 
audience. 

Pipes is a Polish-born American 
who is a history professor at Har- 
vard University. He has also served 
as director of the Russian Research 
Center there. He  said the Soviets 
believe they can conquer America 
by launching an unpredicted nu- 
clear offensive, if they felt i t  was 
necessary. 

While Americans and their lead- 
ers are convinced there can never be 
a nuclear war, because total destruc- 
tion of both sides would result, the 
Soviets feel differently, Pipes said. 
Russian leaders see nuclear weap- 

ons as useable equipment, and they 
have been building their arms 
arsenal steadily, he said, 

If the United States increased its 
military capability before signing a 
SALT I1 agreement, the speaker 
said, the Soviet strategy could 
change. If both nations reached 
arms parity, then talks dealing with 
arms control could proceed. 

SALT I1 negotiators did not 
respond favorably to this line of 
reasoning, said Pipes, because they 
believe that after a nuclear war, 
nothing will be left anyway. 

He  went on to say that SALT I1 
backers, including President Jim- 
my Carter, are genuinely inspired, 
but don’t understand the issues a t  
hand. What is needed, he averred, is 
a “counter-force’’ strategy if we 
don’t want to come out second best 

in the nuclear arms confrontation. 
History should tell us something 

of Russian motives and military 
philosophy, said Pipes. In World 
War 11, for instance, German troops 
advanced nearly to Moscow before 
they were caught by the winter 
weather and a decisive pincer cam- 
paign at each flank. 

In a similar way, Soviet leaders 
might allow devastation of civilian 
and military centers, while they 
waited for a second strike against 
the U.S., said Pipes. 

He further argued that only mili- 
tary power has enabled Russia to 
remain a “superpower,” and dis- 
armament would mean second- 
class status in the international 
cohmunity for the Soviet Union. 

Their society is “mobilized for 
war,” he concluded. 
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Photo by Jotiri Flowcr 

l lonald Casperson of Group L - l  gave n tour of laser facilities to master's 
candiclates from the Air Forco liistik&j of 7-c~:hnology ;:It Wri{ght-Patterson 
Air Force Bast?. Afler they receive their decyrces, tho studcnis oftrjn are 
assigrrcd to posiiions al places like the Air I:orc(;' Weapor~s I-aboralory or  the 
Defense Nuclear Agency. 

Photo by I-efloy N .  Sarii:tii?z 

Richard Taschek, former associate 
director for research, left, mct visit- 
ors cit the Los Alanios airport. They 
were I1.S. Sen. Pete Dornenici (R- 
NM) and John Deutch, acting as- 
sistant secretary for energy tech- 
nology in the DOE, respectively. At 
fcir right was Peter Wcllish, Uomeni- 
ci's press aide. The visitors were 
arnorig a small group that was 
briefed on a wide range of LASL re- 
search topics during a day-long 
stay. Taschek retired in July. 

Photo by Bill Jack nadgers 
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IO, 15, 20 years ago 

20 years ago 
A time to remember 

July 16, 1945 was the day the first 
atomic bomb was fired by a tense 
and uncertain group of Los Alamos 
men. Writers and historians have 
since referred to it as “a new age, the 
atomic age.” Looking back, Los 
Alamos people remember unbear- 
able tension, the awesome spectacle 
of the explosion, the mixed feelings 
of disbelief, pride, and apprehen- 
sion. 

Dorothy McKibbin of the Santa 
Fe office, the Laboratory’s first 
employee and guiding hand since 
1943, knew what was happening 
only through intuition. As many as 
70 people checked in at 109 East 
Palace every day, and once she 
counted 100 phone calls. 

To avoid tipping off the public, 
Director J. Robert Oppenheimer 
sent this veiled invitation to A.H. 
Compton in Chicago and E.O. 
Lawrence in ’ Berkeley: “Any time 
after the 15th would be good for our 
fishing trip.. . As we do  not have 
enough sleeping bags to go around, 
we ask you please not to bring any- 
one with you.” 

Secrecy surrounded the project. 
No one could write letters, and only 
five people could telephone be- 
tween Trinity, in southern New 
Mexico, and Los Alamos; calls were 
routed through Denver, Albuquer- 
que, and San Francisco. Pilots were 
told only to avoid the test portion of 
the Alamogordo Air Base bombing 
range. As a result, two dummy 
bombs were dropped one night on 
Trinity camp. Another day, a group 
of electricians came in from the 
field to quit and threw down a 
handful of machinegun bullets that 
had been splattered at their feet 
during strafing practice. 

15 years ago 
Kiwi test success 

Disassembly and analysis of the 
Kiwi-B4-D confirms that the nu- 
clear rocket reactor core was not 
damaged during the full power test 
conducted at the Nevada Test Site 
in May. The  only structural dam- 
age was confined to a crack in a 
graphite slat and is regarded as 
minor. The  reactor operated at near 
design power and temperature for 
about 100 seconds. It is the seventh 
in a series tested by LASL in the 
Rover program - the nation’s 
effort to develop a nuclear rocket for 
space travel. 
Data from Vela 

Clouds of high speed electrons, 
far in space, have been discovered by 
the orbiting Vela Hotel satellites 
and may be of great importance in 
mapping the earth’s magnetic 
fields. The  clouds appear to be in a 
pancake-shaped area,  perhaps 
10,000 miles thick and 35,000 miles 
across. They show particle veloci- 
ties of more than 60 kilovolts- and 
occur about 65,000 miles out from 
the earth. On  the basis of present 
data, the clouds have much less 
radiation intensity than the closer 
Van Allen Belts. 
Electronic eyes 

LASL had probably the first 
closed circuit television in the 
country, long before most residents 
had ever seen such a picture. They 
were used for remote operations 
with fissionable materials. Experi- 
mental equipment was brought in 
in 1946 and LASL worked with 
other setups. Persons observed good 
pictures, but couldn’t change lenses 
or pan or  tilt during an  experiment. 

10 years ago 
Glassblowing art 

A skilled art, with processes ba- 
sically unchanged in 4,000 years, 
plays an important role in many 
LASL programs. Scientific glass- 
blowing relies on a sharp eye and 
skilled hands. Glass is not made 
here, but two glassblowing shops 
buy ready made items and convert 
them to specifications of research- 
ers. Pyrex is easy to work with, com- 
pared to quartz glassware, and can 
be shaped at 1,200 degrees C. Quartz 
glass has a working point tempera- 
ture of 3,000 degrees C. It has a 
greater thermal durability and is 
called for in half the jobs at SD-3. 
Glasstone plans move 

Samuel Glasstone, author and 
lecturer here, will move to Tennes- 
see where he will continue to work 
under AEC contract at Oak Ridge. 
After writing his “Sourcebook on 
Atomic Energy,” he came to Los 
Alamos for a few months in 1949 to 
prepare his book “The Effects of 
Atomic Weapons,” one of more 
than 30 he has authored to date. He 
has been at LASL since 1951, and 
taught the first courses offeredat the 
Los Alamos Graduate Center on 
reactor technology in 1952-53. 
Adaptation for cancer treatment 

The  waveguide accelerator, a sys- 
tem invented at Los Alamos for ac- 
celerating protons to great energies, 
has impacted the medical field. It 
has been adapted from the Los 
Alamos Meson Physics Facility 
now under construction, and indus- 
try may make small accelerators 
that hospitals can afford so that 
cancerous tumors can be treated. 
The  first one was recently put to use 
at O’Connor Hospital, San Jose, 
California. 

Compiled from back issues 
of The Atom and the LASL News. 
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Eclwin I - / .  l .and, inventor of an in- 
stal ) /  -irna ying photo system, and 
pre.i;ide n 1 of Pols 10 id C orpol-a tion, 
dclivered a special talk here as part 
of the first LASI- Conference on 
Optics '79. In experinienis, he has 
shown that color is no/ dependent 
on the rclative arnounfs of red, 
green, and blue light corning to /he 
eye. 

Photos hy Dill Jack Rotlgors 



A laser fusion display at Fuller 
Lodge was part of the First LASL 
Conference on Optics held here this 
summer. The conference was or- 
ganized by local members of the 
Optical Society of America and the 
Laser Institute of America. Hilary 
Kendrick of England was one of the 
visitors; she received an explana- 
tion from Ed Yavornik of Group L-10. 

Photos by Bill Jack Rodgers 


